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1. SCOPE
This document describes the monthly weather and yield data base
and associated computer programs installed on the 360/195 complex
at Suitland, Maryland. The system is in support of Yield Estima-
tion efforts of LACIE.
a
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J2. APPLICABLE DOCUMENTS
AD 63-1347-4963-01
AD 63-1347-4963-04
AD-04 requires specification for the India data base. This is
not available at the time of preparation of this document.
Documentation for India will be delivered separately.
!mot
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3. SYSTEM DESCRIPTION
The me-thly yield data base system consists of three components.
The first is the computer hardware necessary to support the
system. This is described in section 3.1. The second is a
_	 data base structure. This is described in section 3.2. The
third is a set of support programs. This is described in
section 3.3.
3.1 HARDWARE DESCRIPTION
These programs and data are resident on the IBM 360/195 complex
at Suitland, Maryland. They should be transferable to any
IBM 360-370 series machine with sufficient disk to handle the
data base and main memory to support the PL/I optimizing
compiler.
3.2 DATA BASE STRUCTURE
The data base (Monthly Yield Data Base) is a tree structure,
nodes being countries, regions, districts, etc. Nodes are
referred to as levels in the remainder of this document. The
basic unit of information is a block. Blocks are of four types:
Control, Directory, Data Descriptor and Data, and Model Defini-
tion, each with a corresponding PL/I structure given in
appendix A.
3.2.1 DATA BASE STORAGE REQUIREMENTS
The data base currently occupies 288 6440 byte blocks, parti-
tioned into three data sets: USA 114 blocks, USSR/Canada
114 blocks, Arge^`ina/Australia 60 blocks.
3.2.2 CONTROL BLOCKS
There is only one control block on a Ule. It is the first
block to be defined and contains information on the block type
j.	 of every other block in the file. It also contains the loca-
tion of the directory entry for every level-one region (usually
a country).
Control block information is divided into eleven sections, some
of which are arrays with subsections.
1. The first section is the file identification name which is a
name up to eight characters in length describing the file.
2. The second section gives the number of passwords which are
available to use the programs accessing the file.
3. The third section is an array of one to eight passwords, '
each up to eight characters in length. Any one of the pass-
words can be used to access the programs. The number of
passwords in this section should equal the number given in
section 2.
4. The fourth section gives . :he number of levels in which the
data is arranged.
5. The fifth section is an array of one to eight level names,
each up to 24 characters in length. The levels refer to the
organization of the data. The smaller the level number, the
larger the region; the larger the level number, the smaller
the region. For example, level one is probably a country,
whereas level four may be a crop reporting district. Data
are collected at the smaller regions (higher level numbers)
and may or may not be aggregated up to lower level numbers.
The number of level names in this section should equal the
number given in section 4.
6. The sixth section gives the number of codes, not to exceed 32,
for variables which are in the data blocks.
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7. The seventh section is an array with subsections giving
information on each of the codes. The six subsections are
repeated for each of the codes, the number of which should
equal the number in section 6.
a. The code number identifies the variable, for example,
precipitation.
b. The unit number identifies how the variable is measured,
for example, millimeters.
c. The base is the number of digits allowed for an
observation.
d. The scale is the power of ten by which the observation
is multiplied. This may be simply the number of decimal
places in the observation= it eliminates keypunching the
decimal points.
e. The code name is a name up to 24 characters in length
associated with the code number.
f. The unit name is a name up to 24 characters in length
associated with the unit number.
8. The eighth section gives the number of level-one regions on
the file. This will probably be the number of countries,
and cannot exceed 24.
9. The ninth section is an array with subsections giving infor-
mation on each of the level-one regions. The'five subsections
are repeated for each level-one region, the number of which
should equal the number in section S.
a. The code number identifies the level-one region.
b. The number of directories is the current count of direc-
tory entries on the file for that level-one region and
all higher level regions within that level-one region.
5
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c. The record number is the location on the file of the
directory block containing the directory entry for the
level-one region.
( d. The displacement number is the position in the directory
block where the directory entry for the level-one region
begins.
e. The level-one region name is the name up to 24 characters
in length for that region.
_	 10. The tenth section gives the number, not exceeding 601, of
records or blocks which the file can contain, excluding the
control block. Each block is 6440 bytes long.
11. The eleventh section is an array with subsections giving
information on each of the records on the file. The three
subsections are repeated for each record, the number of
which should be equal to the number in section 10.
a: The record type identifies each record according to what
kind. of block it contains.
1) A type of 0 (zero) means blank or no information
recorded on the record.
2) A type of -1 (negative one) means the record contains
directory entries.
3) A type of +1 (positive one) means the record contains
a data descriptor and data.
4) A type of +2 (positive two) means the record contains
a model definition block.
b. The free space is the number of bytes on the record which
are blank.
c. The location is the position on the record where the free
space begins.
w^
3.2.3 DIRECTORY BLOCKS
There is a directory entry for every level, sublevel, sub-
sublevel, etc., to a maximum of eight levels. The entries con-
tain information which gives the location of other entries at
the same level and at the next higher and next lower levels, and
also information which gives the location in the file of the
entry's data descriptor and model definition. Directory entries
are grouped together in directory blocks, with the number of
blocks dependent on the number of reporting districts.
A directory entry is divided into fifteen sections, one of which
is an array with three subsections. A directory block contains
up to 84 directory entries, each 76 bytes long, for a level-one
region. More than one directory block may be needed for a level-
one region, but a directory block does not contain directory
entries for more than one level-one region.
1. The first section is the level number for the entry. It
ranges from one to the maximum number of levels defined in
the fourth section of the control block.
2. The second section is the code number for the entry. It is
a unique number only within that particular sublevel. For
example, there could be a code number of 10 for more than
one level-three entry provided each of them is associated
with a different level-two region.
3. The third section is the latitude for the region. It is a
positive number for regions in the northern hemisphere and
negative for those in the southern hemisphere. For large
areas it is the latitude of some central point.
4. The fourth section is the longitude for the region. It is
a positive number in the western hemisphere and negative in
the eastern hemisphere. For large areas it is the longitude
of some central point.
S. The fifth section is the name of the region to which the
directory entry pertains.
6. The sixth section is the location on the file of the directory
block which contains the directory entry for the "parent" of
the current entry. The "parent" of any entry is the entry
with the next smallest level number and of which the original
entry is a part. For example, the Black Lands is a level-four
region whose parent is the level-three region, Texas. The
parent of Texas is the level-two region, the Great Plains,
whose parent is the level-one region, the United States.
Level-one regions have no parent, so the location is coded
as -1 (negative one).
7. The seventh section is the position within the directory
block where the parent's directory entry begins. The direc-
tory block location is given in section 6; if the directory
block location is a -1 (negative one), this position is.set
to a +1 (positive one).
8. The eighth section is the location on the file of the directory
block which contains the directory entry for the "brother"
of the current entry. The "brother" of any entry is the entry
with the same level number, the same parent, and the next
largest code number. For example, the brother of the Black
Lands with code number 40 is East Texas North with code
number 51. Both are at level four and have Texas as their
parent. The brother of East Texas North is East Texas South
which has the code number 52. The last entry under a given
parent has no brother, so the location is coded as a -1
(negative one).
9. The ninth section is the position within the directory block
where the brother's directory entry begins. The directory
block location is given in section 8s if the directory
block location is -1 (negative one), this position is set to
a +1 (positive one).
10. The tenth section is the location on the file of the direc-
tory block which contains the directory entry for the "child"
of the current entry. The child of any entry is the entry
with the next largest level number and the smallest code
number of all entries which are a part of the current entry.
For example, the North High Plains, which is at level four
and has a code number of 11, is the child of Texas. The
entries with the highest level numbers have no childrer., so
the location is coded as a -1 (negative one).
11. The eleventh section is the position within the directory
block where the child's directory entry begins. The direc-
tory block location is given in section 10; if the directory
block location is a -1 (negative one), then this position is
set to a +1 (positive one).
12. The twelfth section is the location on the file of the block
which contains the data descriptor entry, followed immediately
by the data associated with the directory entry. If there
are no data for the entry, this location is coded as a -1
(negative one).
13. The thirteo;th section is the position within the data
descriptor: and data block where the data descriptor entry
begins. The data block location is given in section 12;
if the data block location is a -1 (negative one), then this
position is coded as a +1 (positive one).
14. The fourteenth section is a ten-digit code number which is
unique for every directory entry. It is made up of the
code numbers for all lower level regions of which the par-
ticular region is a part, and the region's own code number.
The first two digits contain the level.-one region code, the
second two contain the level-two region cede, etc. When
the region's own code is reached, the remaining digits are
coded as zeros. For example, the United States would be
y
coded as 0300000000, the Great Plains as 0301000000, Texas
as 0301480000 8 and the Black Lands as 0301484000.
15. The fifteenth section is an array with subsections giving
information on the model definition blocks for up to four
different crops.
a. The crop code identifies the crop whose yield the model
is estimating.
b. The model record number gives the location on the file
of the model definition block for the particular crop
and region.
c. The model displacement number gives the position in the
block where the model definition begins.
3.2.4 DATA DESCRIPTOR AND DATA BLOCKS
There is a data descriptor entry preceding the data for every
region for which data is available. It contains information
about the region and completely describes the amount, type, and
format of the data that follows. The data include historic
weather and yield measurements for a particular region.
A data descriptor entry, which is 336 bytes long, is divided
into fifteen sections, one of which is an array with five sub-
sections. The data descriptor entry- immediately precedes the
data for all years from a certain region. In many cases, there
will be only one region's descriptor and data on a 6440-byte
record. However, if there are a limited number of variables
recorded and/or a limited number of years available, a second
region's descriptor and data may be started in the middle of the
record at byte 3221.
1. The fist section is the identification number. It is the
same ten-digit code number which is given in section four-
teen of the region's directory entry and has been previously
described in part 3.2.3.
2. The second section is the World Meteorological Organization's
code number for the region. If the region has no WMO number,
this section is coded as zero.
3. The third section is the latitude of the region and is iden-
tical to the third section of the region's directory entry.
i. The fourth section is the longitude of the region and is iden-
tical to the fourth section of the region's directory entry.
S. The fifth section is the elevation of the region. If unknown,
this is coded as zero.
6. The sixth section is the total number of years of data from
the particular region which a record (or half a record)
could contain. It will depend on the amount of data recorded
for each year, which will vary according to country.
7. The seventh section is the current count of the number of years
of data from the particular region that the record contains.
S. The eighth section is the length in bytes needed to store
one year's data. This should be the same for regions within
a country, but will vary between countries.
9. The ninth section is the location on the file of the data
block that contains the first chronological year's data for
the region. In most cases this should be the same record
location as the data descriptor entry's location. Also in
most cases, the first chronological year and the first phys-
ical year in the data block are the same.
10. The tenth section is the position in the data block where the
first chronological year's data begin.
11. The eleventh section is the location on the file of the data
block that contains the last chronological year's data for
the region. In most cases the last chronological year and
the last physical year in the data block are the same.
lot
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12. The twelfth section is the position in the data block where
the last chronological year's data begin.
13. The thirteenth section is reserved space, eighteen bytes
long. It is coded as blank and can be used later if needed.
14. The fourteenth section is the number of codes, not to
exceed twelve, for variables used in the data which follow.
15. The fifteenth section is an array with subsections giving
information on each of the codes. The five subsections are
repeated for each of the codes, the number of which should
equal the number in section 14. The codes in the data
descriptor entry should be a subset of the codes in the
control block.
a. The code number identifies the variable. The code
number table is given in appendix B.
b. The number of elements is the number of times the vari-
able is recorded in a year. For example, if precipita-
tion is recorded on a monthly basis, the number of
elements is twelve.
c. The element size is the length in bytes of a single
observation of the variable. For example, the precipi-
tation for a given month uses two bytes of storage.
d. The number of subcodes is the number of subdivisions
into which the variable is broken down. For example,
the variable production can be broken down into produc-
tion for spring wheat and for winter wheat.
e. An array of one to eight code numbers identifies the
subdivisions of the variable. The number of codes in
this array should equal the number given in part d
above.
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The data which are stored in the data descriptor and data block
will vary from country to country. However, for all countries
the data for a region are grouped according to year and begin
immediately after the region's data descriptor entry. Also
for all countries, the first eight bytes of each year's data
will contain the same variables.
L. The first variable is the year in which the data were
recorded.
2. The second variable is the location on the file of the data
block that contains the next chronological year's data for
the region.
3. The third variable is the position in the data block where
the next chronological year's data begin.
4. The fourth variable is two bytes of reserved space which is
coded as blank and can be used later if needed.
3.2.5 MODEL DEFINITION BLOCKS
There is a separate model definition block for every district
requiring a unique yield model. It contains the information
needed to run the appropriate model for that district.
3.3 SUPPORTING PROGRAMS
There are three classes of programs supporting the data base:
1. Initialization and Definition Programs
(INITIAL and YESM001, 3.3.1 to 3.3.10) These prepare the
data base and subsections of the data base for data entry.
2. Data Entry Programs
(Loaders and UPDDATA, 3.3.11 to 3.3.12) These programs load
data into the data base.
3. Listing Programs
(LISTJOB, YESLS02, YESLSO4 1
 3.3.13 to 3.3.15) These programs
list data stored in the data base.
3.3.1 DATA BASE INITIALIZATION PROGRAM (INITIAL)
INITIAL prepares the data base for entry of directory and data
by setting size information parameters and filling the data area
with zeros.
3.3.1.1 Linkages
None.
3.3.1.2 Interfaces
INITIAL must be run first.
3.3.1.3 Inputs
The file name via JCL. The file size encoded at line 430. (See
listing.)
3.3.1.4 Outputs
Data base prepared for subsequent processing.
3.3.1.5 Flow Chart
Next page.
3.3.1.6 Listing
Follows flow chart.
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3.3.2 CONTROL, DIRECTORY, AND DATA DESCRIPTOR ENTRY (YESM001)
YESM001 is used to enter control directory and data descriptive
information prior to data entry.
3.3.2.1 Linkages
YESM001 calls YESX002, YESPC01, YESDF01, YESDE0j, YESLS01, and
YESOD01. YESDE01, YESLS01 and YESUD01 are dummy programs.
3.3.2.2 Interfaces
INITIAL must be run before YESM001.
3.3.2.3 Inds	 ORIGI\'.1LOff' 1'OO1t (?U111.11'^
See 4.1.2.1.
3.3.2.4 Outputs
Directory descriptor and control entries in the data base.
3.3.2.5 Flow Chart
Next page.
3.3.2.6 Listing
Follows flow chart.
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3.3.3 PASSWORD VALIDATION SUBROMM (YESX002)
YESX002 is a subroutine called by YESHOOl to validate the users
password.
3.3.3.1 Linkages
None.
3.3.3.2 Interfaces
YESX002 searches the password section of the control block.
3.3.3.3 Inputs
Card containing password.
3.3.3.6 Outputs
Code allowing or disallowing data base access.
3.3.3.5 Flow Chart
Next page.
3.3.3.6 Lis_ tis-g
Follows flow ct art.
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3.3.4 COMMAND CARD DECODING (YESPC01)
YESPC01 is called by YES14001 to decode a command card.
3.3.4.1 Linkages
None.
3.3.4.2 Interfaces
None.
3.3.4.3 Inputs
A caamnand card (see section 4) 
3.3.4.4 Out-puts
The card is parsed and results returned to YESM001.
3.3.4.5 Flow Chart
Next page.
3.3.4.6 Listing
Follows flow chart.
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3.3.5 SELECTION OF TYPE OF DEFINITION (YESDF01)
YBSDFOI is called'by'YLSM002 tc select the type of definition
to be entered.
3.3.5.1
YESDFO1 calls YESDF02, YESDF03 0, YESDPO4. and YESDFOS. YESDF05
is a dummy subroutine.
3.3.5.2 Interfaces
YESDF01 operates on a code produced by YESPC01.
3.3.5.3 Inputs
See 3.3.5.2.
3.3.5.4 Outputs
Indirectly — via the called routines.
3.3.5.5 Flow Chart
Next page.
3.3.5.6 Listing
Follows flow chart.
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3.3.6 CONTROL BLOCK DEFINITION PROGRAM (YESDF02)
YE8DF02 enters control block information in the data base.
3.3.6.1 Linkages
None.
3.3.6.2 Interfaces
None.
3.3.6.3 Inputs
Control block definition cards.
3.3.6.4 Outputs
Defined control block to data base.
3.3.6.5 Flow Chart
Next page.
3.3.6.6 Listing
Follows flow chart.
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3.3.7 DATA DESCRIPTOR ENTRY (YESDF03)
YRSM03 enters data descriptors into the data base.
3.3.7.1 Linkages
US  calls GETDIlt.
3.3.7.2 Interfaces
A valid directory entry must exist before invocation.
3.3.7.3 Inputs
Data descriptor cards.
3.3.7.4 Outputs
New data definitions in data base.
3.3.7.5 Flow Chart
Next page.
3.3.7.6 List
Follows flow chart.
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3.3.8 RECOVER DIRECTORY FROM THE DATA BASE
GETDIR is used by YESKOOl and the loaders (3.3) to recover
	 (
directory blocks from the database.
3.3.8.1 Linkages
None.
3.3.8.2 Interfaces
None.
3.3.8.3 inputs
Level identification number.
3.3.8.4 Outputs
Directory block, or error indication.
3.3.8.5 Flow Chart
Next page.
3.3.8.6 Listin
Follows flow chart.
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3.3.9 DIRECTORY HLOCR ENTRY ROUTINE (YZSDF04)
YESDF04 places directory blocks in the data base.
3.3.9.1 Linkages
gone.
3.3.9.2 Interfaces
None.
3.3.9.3 Ind
Directory definition cards.
3.3.9.4 Outputs
Directory definition on the data base.
3.3.9.5 Flow Chart
Next page.
3.3.9.6 Listing
Follows flow chart.
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3.3.10 SUBPROGRAM STUBS
The subprogram stubs YESDF05, YESLS0I,'YESUD01, YESDE02 are
dummy subroutines.
3.3.10.1 Linkages
N/A.
3.3.10.2 Interfaces
N/A.
3.3.10.3 :.nputs
N/A.
3.3.10.4 Outputs
The message: DUMMY CALL TO YESXXOOX.
3.3.10.5 Flow Chart
N/A.
3.3.10.6 Listing
Next page.
K
i
'SW&& 5J.
-RAn
MA
.
TE4-
 FILE
1^0 0 TA.. MASTE D
	.	 %J13 75
—,:--•^-.-
	
r-	 T,	 -..,,	 - ......
•	 ^S _ OATE C PIED—Z-, (S
A S	
_
UPUAT.k- NnrJ
	
-	 -
......
PA swWo
•	 LANG4jAr•E PL L..
^IapQ..PA4AMETER $MOJCL..;
:-KKR---,..-, ^.	 --	 .-	 ,^ •,...... --^..,^,	 -	 ...x ..•-	 ^...,F.-,..	 .,R-•
XESOF AS :	 PRnC(SVCIr ► • s YSpR I NTI.i _QC	 (SYSI^I.SYSP O INT) HL° i
PI)( 'j	 CKI a
.IL^
^...
	 e
_	
ufrN i
(SYS^'^tL^TJ	 (- j^ T ( •ttn l^ ilMn Y2 j^l- ,,,E S-?F+so• l
 
t
ENO Y SMS:
^a
`RUN ;NO. - IS'	 DATE	 Lt5T'IMt ` Off' "IOiJUL " 'T - 01
D.ESGI7IPTION... _w :	 DAxT1.:. :1TASE. .p -
,. ,-,,
rMASTER FILE
	
-k'.EQS.CCEA.LEC.LI^R'
AODEO TO mASTEQ	 „11)/13/M.
[LAST DATE
	
CUPIEO	 vovE	 --	 _ .r _.	 w.._	
^.-^ r
,LAST UPDATE
^ C•	 It;CF. ^^on	 I ^ rF
PROGRAMMER
	 .L_C
LANGOA(;c
	 Pl. [
'_PROC PARAMETER	 Su«JCL
YESLSPI :
	
Rn	 vg1NI.SYSPOT -IT) .
3	 nCLfSYSIN.SYS°PI'!T) FILET
OUT SKIP ^jLr (cv,^^In^r) L
.ISr( . ^sroil^H.,Y c LL Tn V F GI ^(ltar•1;t.,	
RETURN:
ENO YESLS01:
RUN N0. 15	 'DATE 1I/12/76	 T 114 0910	 LISTING f)F MOOULE YESU:n!► 1
DESCRI P TION	 7,:DAt4 9ASr 'PG6!i	
w.:..r..	 ..._
` MASTER FILE	 w.EnS.CCEA.LEC.LIHR
ADf)F.O TO uA^TEO 
_. 1011 -3/7^,
i:LAS1 OATF COPIED	 _ No ;F
L A ST UP I)ATt	 ^t^w^
P.1 ov
.: PR6604-0 ER	 L._C
LANGUA6E	 PL j
PROC PARAMETER	 RNO.JCL
ES Vl
	 (SYSIr(i.Sr;0WI 1T)^FIILE:
OtIT ; 1( 1 1-1 FILF (SYSP C tJNT) LIST ( l aai)U`9 "Y L , LL. TQ .Yt_Slj of { l )
4ETUkNi
EN S) Y SUL)o I
T-. .
140OUtf:- V_-,nir0l_WATUl 1 16	 :­LTST NG -OV
TER F ILE	 W' F0q_.,,C,bEA._LECoLl"
FD TI) MASTEP,ADO
4St - bAtt" COP I EJJ	 HWE'
(.,LAST „UPDATE
r-PR ;Woi
^6NGUAGE
	 PL I	 . .. ......
ROC PARAMETER	 S401 L
(SYS1 ,49SYSPP INIT) 171Lt**
011 T CKji> F ILE.15YSPR.I._*^ tD .-LIST 1-9
QETURNI
E.40 YESOLD I
OF ppORL
3.3.11 - UPDATING THE DATA BASE (UPDDATA)	 '''' ^`' 1` )iC t }	
^l
UPDDATA will enter or modify data in the data base.	 3
3.3.11 .1 Linkages
None.
3.3.11 .2 Interfaces
A directory must have been defined for the area to be updated.
3.3.11 .3 Inputs
Update data cards.
3.3.11 .4 Outputs
Updated data base.
3.3.11 .5 Flow Chart
Next page.
3.3.11.6 Listen
Follows flow chart.
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3.3.12 INITIAL DATA LOADERS
The four programs USA, USSR, CANADA, and AUSARG are provided,
one each for the USA, USSR, and Canada and a common loader for
Australia/Argentina, to initially load the data base.
3.3.12.1 Linkages
 
All loaders calf: GETDIR.
3.3.12.2 Interfaces
Directory entries must exist for all data entered.
3.3.12.3 Inputs
Data cards.
3.3.12.4 Outputs
Initial data load of data base.
3.3.12.5 Flow Chart
A common flow chart is on the next page.
3.3.12.6 Listing
Follows flow chart.
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3.3.13 CONTROL BLOCK LISTER (YESLS02)
YESLS02 is p:,)vided to list the contents of the control block.
3.3.13.1 Linkages
None.
3.3.13.2 Interfaces
INITIAL must be run before YESLS02.
3.3.13.3 Inputs
Card containing ++END OF COMMAND.
3.3.13.4 Outputs
Control block listing.
3.3.]3.5 Flow Chart
Next page.
3.3.13.6 Listing
Follows flow chart.
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3.3.14 DIRECTORY BLOCK LISTER (YESLSO4)
YESLSO4 is provided to list directory information.
3.3.14.1 Linkages
None.
3.3.14.2 Interfaces
The directories requested must have been defined.
3.3.14.3 Inputs
Cards requesting directories.
3.3.14.4 Outputs
Directory E.gtings.
3.3.14.5 Flow Chart
Next page.
3.3.14.6 Listing
Follows flow chart.
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3.3.15 LISTING DATA IN THE DATA BASE (LISTJOB)
LISTJOB is provided to list data in the data base.
3.3.15.1 Linkages
None.
3.3.15.2 Interfaces
Data and control block entries must exist for the countries
requested.
3.3.15.3 Inputs
Request for data cards on a country basis.
3.3.15.4 Outputs
Listings of data by country.
3.3.]5.5 Flow Chart
Next page.
3.3.15.6 Listing
Follows flow chart.
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4. OPERATION
This section describes the operation of each of the monthly
yield data base support programs.
4.1 OPERATING INSTRUCTIONS
There are'four types of programs run in maintaining and using
the YES Yield Monthly D%ca Base: data base initialization, data
base definition, data base load and update and listing.
4.1.1 DATA BASE INITIALIZATION
The file initialization program is the first program to be run
in setting up the data base. This program defines the first
record of the file.to be the control block and all other records
as blank. It also sets the variables in the control block to
some dummy values which will be changed in subsequent programs
to accommodate the actual situation. One variable, the number
of .records contained in the file excluding the control block, is
dependent on the user's facilities and must be filled into the
program before it . is run.
4.1.2 DATA BASE DEFINITION
Definition of the data base involves establishing the control
block, defining the directories, and entering the data defini-
tions. An example run setup is given in appendix C.
4.1.2.1 Definition of the Control Block
Definition of the control block is the se:...nd step in the creation
of the. data base.
1. Not all sections and ,subsections must be defined by the user.
The file initialization program sets all variables to standard
values and some of these values should be changed only when they
are automatically modified during execution of other programs.
,'
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These include the number of level-one entries, the informa-
tion about level -one entries, the number of records on the
file, and the information about each of the records on the
file; these are sections 8, 9, 10, and 11, respectively. All
other sections should be defined.
2. Information is read in on cards with only one section or only
one subsection of a section on a card.
3. Names are punched left-justified, or starting in the leftmost
column of the field, and numbers are punched right-justified.
4. The section number must be punched in columns 6 and 7, and
the subsection number in columns 9 and 10. Zero is used if
the section has no subsection.
5. Since each section contains different types of information,
the formats in'which they are entered must also change.
a. For sections 2, 4, 6, 8, and 10, the appropriate number
is punched in the field of columns 12 to 15.
b. For section 1, the file identification name is punched
in the field of columns 12 to 19.
c. For all subsections of section 3, the password is punched
in the field of columns 12 to 19. Note that once sec-
tions 2 and 3 are defined, subsequent programs accessing
the file will require a password card.
d. For all subsections of section 5, the level name is punched
in the field of columns 12 to 35.
e. For all subsections of section 7, the code number, unit
number, base, scale, code name, and unit name should be
punched in the field of columns 12 to 15, 17 to 20, 22 to
25, 27 to 30, 32 to 55, and 57 to 80, respectively.
f. For all subsections of section 9, the code number, number
of directories, record number, displacement, and name
ter
should be punched in the field
to 20, 22 to 25, 27 to 30, and
g. F-)r all subsections of section
amount and -location of free sp,
the field of columns 12 to 15,
respectively.
of columns 12 to 15, 17
32 to 55, respectively.
11 the record type and
mce should be punched in
17 to 20, and 22 to 25,
Updating the control block is done in two ways, manually by the
user or automatically with the other programs.
1. The manual update of the control block is done with the same
program that was used for defining it. Consequently, the
same formats for each of the sections and/or subsections are
followed. Any section and/or subsection can be changed using
the program but only sections 1 through 7 or section 10 should
ever need to be changed. For the subsections of sections 7,
9, and 11, all the variables must be punched on the card even
if some values remain the same; if a variable's field is empty,
it will be coded as blank on the file.
2. The automatic update of the control block is done by the other-
programs which add information to the file. The sections 8
and 9 are changed when the directory block for a new level-
one region is defined. Whenever a block on the file is read
into for the first time, section 11 is changed to show which
type of information was read in; also whenever information is
added in a block, section 11 is changed to show the amount of
free space remaining.
4.1.2.2 Defining the Directories
De`inition of the directory entries in the directory block, or
blocks, is the third step in the creation of the data base.
1. Information for each directory entry is read in on one card.
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2. Names are punched left-justified and numbers are punched
right-justified in their appropriate field of columns.
3. Sections 1 through 5 and section 14 are punched in columns 3
to 4, 5 to B. 10 to 14, 15 to 19, 21 to 44, and 71 to 80,
respectively. These are the level number, code number,
latitude, longitude, entry name and the unique ten-digit
code.
4. Sections 12 and 13 are defined during execution of the program
which defines the data descriptor entries, and section 15 is
defined during execution of the program which defines the
model definition blocks; no user definition is required.
5. Sections 6 through 11 are defined with the define directory
program, but some user input is necessary. to the field of
columns 45 to 48, the position in the input card deck of the
entry's parent is coded. For example, if Colorado, a level-
three region, is the third directory entry card, then the
.entries for the level-four regions in Colorado would have a
3 coded in column 48. Level-one regions would have a negative
one coded since they have no parent. In the fields of col-
umns 49 to 52 and 53 to 56 are coded the positions in the card
deck of the directory entries corresponding to the entry's
brother and child. negative ones are coded if there is no
brother or child.
6. Only directory entries for one level-one region and the higher
levels within it can be defined during one execution of the
define directory program. The program will be terminated if
a second level-one card is encountered.
7. The first input card must be the level-one region's directory
entry. If the level of the first card is not cane, then the
program will be terminated. The remaining cards can be in any
order; however, calculations of the parent, brother, and child
positions would be facilitated if the entries were kept in
sequence.
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S. If the define directory program is run twice with the same
input cards, then there will be two directory blocks for the
same country, and the country will be listed twice in the
control block information.
Directory entries are automaticall y: updated by the other programs
which add information to the file. Sections 12 and 13 are changed
when the data descriptor entries are added to the file. The sub-
sections of section 15 are changed when the model definition blocks
are added to the file.
4.1.2.3 Defining the Data Descriptors
Definition of the data descriptor entries must be done before the
data can be placed on the file and after the directory entries
have been defined,
1. Information for each data descriptor entry is read in on a
set of cards, the number of cards dependent on the number of
variable codes required for the data.
2. Numbers are punched right-justified in their appropriate
field of columns.
3. Sections 1, 2, 5, 6, 8, and 14 are punched in columns 2 to 11,
13 to 17, 19 to 22, 24 to 25, 27 to 30, and 32 to 33, respec-
tively. These are the identification Number, WMO number, ele-
vation, total number of years for which data could be defined,
length in bytes for storage of one year's data, and the number
of codes.
4. The information for each code in section 15 is punched on a
separate card. The number of code cards must be equal to the
number of codes specified on the first card. The code number,
number of elements, element size, and number of subcodes are
punched in the field of columns 2 to 4, 6 to 8, 10 to 11, and
13, respectively. The one to eight subcode numbers are punched
in the fields of columns 15 to 17, 19 to 21, 23 to 25, 27
to 29, 31 to 33, 35 to 37, 39 to 41, and 43 to 45, as needed.
S. Sections 3 and 4 are defined during execution of the define
descriptor program by copying the information from the region's
directory entry. Sections 7 and 9 to 12 are defined during
execution of the program which defines the data onto the file.
No user definition is required.
6. The entire set of cards is repeated for each data descriptor
entry being defined.
Updating the data descriptor entries is done two ways, manually
by the user and automatically with the define data programs.
1. The manual update of the descriptor entries is done with the
same program that was used for defining the entries. In order
to update a particular descriptor entry which is already
defined, the entire set of cards used to define that entry
is input again with appropriate corrections made. The pointers
to the data, sections 9 to 12, are not changed when the define
descriptor program is used for update. To add more data
descriptor entries to the file, the same format is used to
construct the set of cards for each entry and the define
descriptor program used again.
2. The automatic update of the data descriptor entries is done
during execution of programs which define or update data on
the file. The sections involved are 7 and 9 to 12.
4.1.3 ENTERING AND UPDATING DATA
Initial load of data may be done either by the updating program
UPDDATA, or the individual country loaders AUSARG, USSR, CANADA,
and USA.
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4.1.3.1 Entering Data With the Individual Country Loaders
Before the data can be pleced on the file the control block,
directory en..ries and data descriptor entries must all be
defined.
1. Data for each variable within a certain year and region are
entered on separate cards. The cards are grouped by year
and sorted chronologically within each region before execu-
tion of a define data program.
2. Numbers are punched right-justified in their appropriate
field of columns.
3. There are two different formats for entering data, one for
meteorological data and one for yield data. Both formats
require the year, variable code, and identification number
to be punched in the field of columns 4 to 7, 8 to 10, and
71 to 80, respectively.
a. For a meteorological variable, the data for each of the
12 months are punched in the field of columns 11 to 15,
16 to 20, 21 to 25, 26 to 30, 31 to 35, 36 to 40, 41 to
45, 46 to 50, 51 to 55, 56 to 60, 61 to 65, and 66 to
70. If any of the 12 fields is blank, the value of the
variable for that month will be coded as -9999 on the
file to indicate a missing value.
b. For a yield variable, the data for each crop are punched
in the field of columns 11 to 20, 21 to 30, 31 to 40, and
41 to 50, as needed. If more than one crop is reported,
then it is assumed that the data are organized in ascend-
ing order according to crop code. For example, spring
wheat with code 201 is punched in the field 11 to 20 and
winter wheat with code 202 in the field 21 to 30. If
there is only one crop, the value of the yield variable
is punched in the field 11 to 20. Extra fields should
be left blank.
4.1.3.2 Rpdating Data
Data are updated by use of the update data program UPDDATA.
Update includes changing data for years which already exist on
the file and adding data for new years. It does not include
adding data for regions which have no data descriptor entry; the
data descriptor entry must be defined first.
1. The same formats used for defining data of the meteorological
and yield variables are used for updating those data.
2. Cards can be entered in any order, although sorting the cards
by year for each region identification number makes the pro-
gram more efficient.
3. In the case of meteorological data, values of the variable
for any month which are left blank will be assigned values
of -9999. Therefore, if one month of a year's precipitation
data needs to be changed, the values for all months should
be coded. In the case of yield data, the same procedure will
hold for the values of the variables for the different crops
which are missing.
4. When a new year is added to the file, it is not necessary
that all variables be defined; one variable card for a year
not previously defined is sufficient to initialize space and
change all appropriate pointers for the new year. However,
values of the undefined variables will be zero rather than
the value -9999 which usually denotes a missing value. The
-9999 can be assigned for all valu,>s of a variable by enter-
ing a card for that variable with blanks for all months or
crop information.
5. When an old year is updated, only the variable or variables
which need changes need input cards. The other variables
remain unchanged.
6. The program assumes that enough free space exists in the
data block for extra years if they need to be defined. It
does not start a new record as a second data block for the
region.
?. The program assumes that the variable being updated or
defined is one which is already defined in the region's
data descriptor entry. It cannot define new variables
until their code number, position, and length are put in
the data descriptor.
4.1.4 LISTING PROGRAMS
Three listing programs are provided: YESLS02 to list the control
block, YESLSO4 to list directories, and LISTJOB to list data.
4.1.4.1 Listing the Control Block
To list information in the control block, the program YESLS02 is
used. The only input required is a card with '++END OF COMMAND'
punched in columns 1 to 16.
4.1.4.2 Listing the Directory Blocks
To list directory information, the program YESLSO4 is used. The
ten--digit identification code for the appropriate region should
be punched in columns 2 to 11. The program will. then list the
directory entry for that region and all smaller regions within
that region. For example, if all the Canadian directory entries
are needed, the code 0500000000 is used; if only the Alberta
regions are needed, then the code 0502030000 is used. Any number
of input code cards can be used, and then all followed by an
' ++END OF COMMAND' card.
4	 !01V
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To fist ^tepor^.ptQr information  and date, the program LISTJOB is
used, The ten-digit identiticati4n coQe for the appropriate region
should be punched in columns 2 to 11, $ome control and directory
information will be printed as well as data for all available years
for that region, Any number of input code cards can be uscd, and
then all followed by an '+#EM OF COMMAND' card.
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Appendix As Structures
Control Block
This is the first record on the file and is 6440 bytes long.
00
i
DCL 1 CONTROL
2 FILEID
2 NUMPASS
2 PASS(8)
2 NUMLEV
2 LEVNAME(8)
2 NUMCODE
2 CODE(32),
3 CODFNUM
3 UNITNUM
3 BASE
3 SCALE
3 CODE14AME
3 UNITNAMF.
2 NUMONE
2 ONE(24),
3 CODE111UM
3 NUMDIRS
3 RECNUM
3 DISPLACE
3 NAME
2 FILERUCS
2 REC(601),
3 RECTYYE
3 FRESPACE
3 LOCATION
CHAR (8) ,
FIXED BIN(15,0),
CHAR (8) ,
FIXED BIN (15,0) ,
CHAR (24),
FIXE D BIN ( 15, 0) ,
FIXED BIN(15,0),
FIXED BIN (15,0),
FIXED SIN(1510),
FIXED BIN (15,0) ,
CHAR(24),
CHAR (24),
FIXED BIN(15,0) ,
FIXED RIN(15,0),
FIXED BIN (15, 0) ,
FIXED AIN(15,0),
FIXED HIN(15,0),
CHAR(24),
FIXED BIN(15,0),
rIXEU BIN(15,o),
FIXED AIN(15,0) ,
FIXED 13IN(1500);
/os^
Directory Entry
A maximum of 84 directory entries can be placed in a directory
block; each entry is 76 bytes long.-
DCL 1 DIR,
2 LEVNUM
2 CODENUMB
2 LAT
2 IAN
2 DIRNME
2 PREC
2 PDISP
2 B? EC
2 BDISP
2 CREC
2 CDISP
2 DREC
2 DD7SP
2 LLVCUUE
2 MODEL (4)
3 CROP
3 MREC
3 MDlSP
FIXED BIN (IS,0),
FIXED BIN(15,0),
FIXED BIN(15,0),
FIXED BIN (15, 0)
FIXED BIN (15, 0)
FIX FD BEQ(15,0),
FIXED BIN(15,0),
FIXED 'IN 115, 0)
FIXF0 BT:: (1 5,0)
FIXED BIN (15, 0) ,
FIXED BIN (15,0),
FIXED SIN (15	 0) ,
FIXED BIN 05,0),
FIXED BIN(31,0),
FIXED BIN (15, 0) ,
FIXED 11 IN (15, 0) ,
FIXED BIN(15,0);
/0
r
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Data Descriptor Entry
This precedes the data for each region in the data blocks;
it is 336 b,,tes long.
DCL 1 DESCj
Fi 2 ID FIXED BIN(31,0),
2 WMO FIXED BIN(31,0),
2 LATI FIXED BIN (15,0),,
2 LONG FIXED BIN (lSO),
2 ELEV FIXED BIN(15,0),
2 TOTBLKS FIXED BIN(15,0),
2 NUMBYRS FIXED BIN(15.0),
2 BUSIZE FIXED BIN (IS,O),
2 FSTRECNO FIXED BIN(15,0)o
2 FSTDISP FIXED BIN(150,0),
2 LSTRECNO FIXED BIN(15,0),,
2 LSTDISP FIXED BIN(lS,O),
2 RESERVED CHAR(18),
2 NUM.BCODE FIXED BIN (15,O),
2 DCODE(12),
3 CODENUMB rrXED BIN(15,0),
3 NUMSELEM FIXED BIN (15,0)0
3 ELEMSIZE FIXED BIN(15,0),
3 NUMSCODE FIXED BIN(15,0)0,
3 SUBCODEM FIXED BIN(15,0);
IDI
Australia Data Year Entry
There is a maximum of 47 years following the data descriptor
entry in a data block for each Australian regions each year
entry is'128 bytes long._
	 .
DCL 1 AUSTRALIA,
2 YEAR
2 NXTYRREC
2 NXTYRDISP
2 FILLER(17)
2 MEANTEMP(12)
2 PRECIP(12)
2 2(12)
2 PRODUCTION(2)
2 HARVESTED(2)
FIXED BIN (15, 0) ,
FIXED BIN(15	 0),
FIXED BIN(15,0),
FIXED BIN(15,0);
FIXED BIN(15,0),
FIXED BIN(15,0),
FIXED BIN(1510),
FINED BIN (31, 0) ,
FIXED BIN (31, 0) f
Canada Data Year Entry
There is a maximum of 47 years following the data descriptor
entry in a data block for each Canadian region; each year entry
is 128 bytes long.
DCL 1 CANADA,
2 YEAR
2 NXTYRREC
2 NXTRYDISP
2 FILLER
2 MAXTEMP (12 )
2 MINTEMP(12)
2 MEANTEMP(12)
2 PRECIP(12)
2 PLANTED(3)
2 PRODUCTION(3)
FIXED BIN(15,0),
FIXED.BIN(15,0),
FIXED BIN (15,0) ,
FIXED BIN (15, 0) ,
FIXED BIN(15,0),
FIXED BIN (15,0) ,
FIXED BIN(15,0),
FIXED BIN (15,0) ,
FIXED BIN1 01, 0) ,
FIXED BIN (31,0) ;
,^ /407
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U.S.S.R. Data Year Entry
There is a maximum of 22 years following the data descriptor
entry for each Russian region in a data block; the data for
two regions can be placed in each' data block. Each year
entry is 88 bytes long.
DCL 1 USSR,
2 YEAR
2 NXTYRREC
2 NXTYRDISP
2 FILLER
2 MEANTEMP(12)
2 PRECIP(12)
2 HARVESTED (4)
2 PRODUCTION(4)
FIXED BIN (15, 0) ,
FIXED BIN (15, 0) ,
FIXED BIN(15,0),
FIXED BIN(15,0),
FIXED BIN(15,0),
FIXED BIN(15,0),
FIXED BIN(31,0),
FIXED BIN(31,0);
United States Data Year Entry
There is a maximum of 47 yeas following the data descriptor
entry in a data block for each United States region; each year
entry is 128 bytes long.
DCL 1 US,
2 YEAR
2 NXTYRREC
2 NY.TYRDISP
2 FILLER
2 MEANTEMP (12 )
2 PRECIP (12)
2 DEGREEDAY (12)
2 HARVESTED(4)
2 PLAN 1'ED (4 )
2 PRODUCTION(4)
FIXED BIN (15.0),
FIXED BIN(15,0),
FIXED BI.v(IS,0),
FIXED BIN (15, 0)
FIXED BIN(15,0),
FIXED BIN (15, 0) ,
FIXED BIN (15, 0) ,
FIXED 'BIN (31, 0) ,
FIXED BIN(31,0),
FIXED BIN(31,0);
♦
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Appendix Bt Variables Cedes
Meteorological Variables
Precipitation
Maximum Temperature
Minimum Temperature
Mean Temperature
Degree Days Above
Degree Days Below
Palmer Drought Z=Index
3 I	 Yield variables
Harvested
Planted
Production
iHarvested Yield
Planted Yield
CropsP
Spring Wbeat
Winter 101eat
RiceF
Corn
Soybeans
Sorghum
Flax
Unit of Measurement
Inches
Bushels
Acres
Degrees Fahrenheit
Bushels/Acre
Millimeters
Quintals
Hectares
Deorc_-s C4ntiZ.r.^de
Quintals/Hectare
:Monthly
I
Others
Hourly
3-hourly
6-hourly
rn11
4:( rr: 1y
?Monthly
Year
Pointer
Record Pointer
Displacement Pointer
Filler. or Re-terLed Fi!nce
.ft
5
'15
25
35
40
50
45
101
102
103
104
105
201
202
206
211
216
221
226
102
128
136
141
151
201
228
236
	
t
241
251
5
• 1
3
6
11
16
26
61
90
91
92
99
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